Lactate metabolism in perfused rat lung.
Glucose utilization and lactate metabolism were studied in isolated rat lungs perfused with a Krebs-Henseleit bicarbonate buffer, pH 7.4, containing either [U-14C]lactate, [U-14C]glucose, or [U-14C]alanine. Glucose uptake showed an apparent Km of 4.7 mM and a Vmax of 107 mumol-g dry wt-1-h-1. Lactate production under these conditions showed a Vmax of 82.9 mumol-g dry wt-1-h-1. At high circulating lactate level (7 mM), the perfused lung showed an increased capacity to utilize [U-14C]lactate with preferential incorporation into lung lipids. At equal molar concentration (5 mM) [U-14C]lactate was preferentially incorporated over [U-14C]glucose. Addition of 5 mM lactate to the perfusion medium did not affect lactate production. Perfused lungs from fasted rats showed higher lactate production, with increased amounts of [U-14C]alanine converted to lactate by the perfused lung, indicating lactate can also be derived from noncarbohydrate sources. These data show that under aerobic conditions the perfused lung can produce and utilize lactate simultaneously, and lactate can serve as a potential substrate for lung lipids.